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(54) Polishing apparatus 

(57) A polishing apparatus is a cluster type of appa- 
ratus having a plurality of units to deal with various 
works. The polishing apparatus includes a universal 
transfer robot (10) having at least one arm tor transfer- 
ring a workpiece, a plurality of units disposed around 
the universal transfer robot and inducting a loading unit 
(11) for placing thereon the workpiece (5) to be pol- 
ished, at least one polishing unit (13.14) for polishing 
the workpiece. at least one washing unit (15) for wash- 
ing the workpiece which has been polished and an 
unloading unit (12) for placing thereon the cleaned 
workpiece. The polishing apparatus further includes an 
exclusive transferring device (1 3-3, 1 4-3) for transferring 
the workpiece between two units of the plurality ol units 
adjacent to each other. The universal transfer robot 
transfers a clean workpiece and the exclusive transfer- 
ring device transfers a dirty workpiece. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a polishing 
apparatus, and more particularly to a polishing appara- 
tus which has a polishing unit for polishing a workpiece 
such as a semiconductor wafer, a washing unit for 
washing the workpiece which has been polished and a 
universal transfer robot tor transferring the workpiece. 

Description of the Related Art: 

[0002] Recent rapid progress in semiconductor device 
integration demands smaller and smaller wiring pat- 
terns or interconnections and also narrower spaces 
between interconnections which connect active areas. 
One of the processes available for forming such inter- 
connection is photdrrhography. Though the photolitho- 
graphic process can form irrterconnections that are at 
most 0.5 urn wide, it requires that surfaces on which 
pattern images are to be focused on by a stepper be as 
flat as possfcle because the depth of focus of the optica! 
system is relatively small. 

[0003] ft is therefore necessary to make the surfaces 
of semiconductor wafers flat for pr«tolithography. One 
customary way of flattening the surfaces of semicon- 
ductor wafers is to polish them with a polishing appara- 
tus. 

[0004] Converrttonalry. such a polishing apparatus has 
a single function of polishing a semiconductor wafer. 
Th refore, in case of washing a semiconductor wafer 
after polishing, the semiconductor wafer is required to 
be transferred or transported from the polishing appara- 
tus to a wasrnr^apparatiis. Further, in case c^r^te^ng 
a serniconductor wafer again under a differem cwidition 
after polishing, the semiconductor wafer is required to 
be transferred or transported from one polishing appa- 
ratus to another polishing apparatus. In these cases, the 
semiconductor wafers are manually transferred or trans- 
ported by a movable container in which they are 
immersed in water to keep them from drying during 
transportation. However, since various apparatuses 
inducting a polishing apparatus and a washing appara- 
tus are independently installed and the semiconductor 
wafers are transferred or transported by the movable 
container containing water therein, it is difficult to install 
the polishing apparatus, the washing apparatus and the 
like in a clean room of a semkxxiductor manufacturing 
plant and to automate various processes including a 
polishing process and a washing process completely. 
[0005] tn order to solve the above problems, there has 
been proposed an apparatus which has a perishing unit 
and a washing unit housed in a cwnrrtoh housing. Fur- 
ther, if necessary, there is a posstoflity mat a plurafity of 
polishing units ar housed in a cornrnon housing. 



[0OO6I In the polishing apparatus which has a polish- 
ing unit and a washing unit, or a plurality of polishing 
units in a common housing, it is coriceivable to con- 
struct a cluster type of polishing apparatus which inte- 
5 grates a plurality of units including a polishing unit and a 
washing unit as adopted in a serniconductor manufac- 
turing process such as etching or chemical vapor 
deposit (CVD). 

[0007] However, in case of constructing a cluster type 

io of polishing apparatus which integrates a plurality of 
units arid incorporates a urtrversal transfer robot at a " 
central position of the units, it rs necessary to handle a 
dirty and wet serniconductor wafer soiled with abrasive 
slurry or particles generated by polishing operation or a 

is clean and dry semiconductor wafer which is placed on a 
loading unit or an unloading unit Therefore, a conven- 
tional robot incorporated in a cluster type of a semicon- 
ductor rnantrlactoring processing apparatus cannot be 
used in a cluster type of polishing apparatus because 

so the robot does not have such function that it can handle 
a clean semiconductor wafer and a dirty semiconductor 
wafer separately. If the conventional robot is incorpo- 
rated in the polishing apparatus, a washing process and 
a drying process of the robot or a robot arm are addi- 

25 tionally required, thus lowering throughput 

[0008] Further, in case of leaving the robot or the robot 
arm for a long time as it is. abrasive material wpartfcles 
generated, by polishing operation adheres to the robot 
or the robot arm, resulting in contaminating subsequent 

30 semiconductor wafers or respective units of the polish- 
ing apparatus. 

SUMMARY OFTHE INVENTION 

35 [0009] It is therefore an object of the present invention 
to provide a polishing apparatus which is a duster type 
of apparatus having a plurafity of units to deal with vari- 
ous works, and has exclusive means for handling a 
dean semkxnductor wafer and exclusive means for 

40 handling a dirty semiconductor wafer. 

[0010] According to the first aspect of the present 
invention, there is provided a polishing apparatus for 
polishing a surface of a workpiece and washing the 
workpiece which has been polished, comprising: a uni- 

45 versal transfer robot having at least one arm for transfer- 
ring the workpiece; a plurality of units disposed around 
the universal transfer robot and including a loading unit 
for placing thereon the workpiece to be polished, at 
least one polishing unit for polishing the workpiece 

so which is transferred from the loading unit at least one 
washing unit for washing the workpiece which has been 
polished and an unloading unit for placing thereon the 
cleaned workpiece; and an exclusive transferring device 
for transferring the workpiece between two units of the 

55 plurality of units adjacent to each other; wherein the uni- 
versal transfer robot transfers a clean workpiece and 
the exclusive transferring device transfers a dirty work- 
piece. 
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[0011] According to the first aspect of the present 
invention, the loading unit, the unloading unit the pol- 
ishing unit and the washing unit are disposedjaround 
the'uhiversaJ translef robot A dean workpiece is picked 
up from the loading unit by the universal transfer robot, 
transferred to the polishing unit and polished by the pol- 
ishing unit After a polishing process, a dirty workpiece 
is transferred from the polishing unit to the washing unit 
by the exclusive transferring device, and washed by the 
washing unit. After a washing process, a dean work- 
piece is transferred from the washing unit to the unload- 
ing unit by the universal transfer robot 
[0012] According to the second aspect of the present 
invention, there is provided a polishing apparatus for 
pofishing a surface of a workpiece and washing the 
workpiece which has been pofished. comprising: a uni- 
versal transfer robot having at least two arms for trans- 
ferring the workpiece; and a plurality of units disposed 
around the universal transfer robot and including a load- 
ing unit for placing thereon the workpiece to be pol- 
ished, at least one pofishing unit for polishing the 
workpiece which is transferred from the loading unit at 
least one washing unit for washing the workpiece which 
has been polished and an unloading unit for placing 
thereon the cleaned workpiece; wherein the universal 
transfer robot has an arm for exdusivety handling a 
dean workpiece and an arm for exclusively handling a 
dirty workpiece. 

[0013] According to the second aspect of the present 
invention, the loading unit, the unloading unit the pol- 
ishing unit and the washing unit are disposed around 
the universal transfer robot A dean workpiece is picked 
up from the loading unit by the arm for exclusively han- 
dling a dean workpiece of the universal transfer robot 
transferred to the polishing unit and pdished by the pol- 
ishing unit. After a polishing process, a dirty workpiece 
is transferred from the polishing unit to the washing unit 
by the arm tor exdusivety handling a dirty workpiece of 
the universal transfer robot and washed by the washing 
unit After a washing process, a dean workpiece is 
transferred from the washing unit to the unloading unit 
by the arm tor exdusivety handling a dean workpiece of 
the universal transfer robot 

[0014] According to the third aspect of the present 
invention, there is provided a polishing apparatus for 
po&shing a surface of a workpiece and washing the 
workpiece which has been polished, comprising: two 
universal transfer robots each having at least one arm 
for tjansferring the workpiece; and a plurality of units 
disposed around the universal transfer robots and 
induding a loading unit for placing thereon the work- 
piece to be pdished, at least one polishing unit for pol- 
ishing the workpiece which is transferred from the 
loading unit at least one washing unit for washing the 
workpiece which has been polished and an unloading 
unit for placing thereon the cleaned workpiece; wherein 
one of the universal transfer robots transfers a dean 
workpiece and the other of the universal transfer robots 



transfers a dirty workpiece. 

[0015] According to the third aspect of the present 
invention, the loading unit the unloading unit, the pol- 
ishing unit and the washing unit are disposed around 

s the two universal transfer robots, A dean workpiece is 
picked up from the loading unit by the universal transf r 
robot for exclusively handling a dean workpiece. trans- 
ferred to the polishing unit and polished by the polishing 
unit After a polishing process, a dirty workpiece is 

w transferred from the polishing unit to the washing unit by 
the universal transfer robot for exclusively handling a 
dirty workpiece, and washed by the washing unit After 
a washing process, a dean workpiece is transferred 
from the washing unit to the unloading unit by the uni- 

is versa! transfer robot for exdusivety handling a dean 
workpiece. 

BftlEF DESCRIPTION OF THE DRAWINGS 
20 [0016] 

FIG. 1 is a schematic plan view of a polishing appa- 
ratus according to an embodiment of the present 
invention; 

zs FIG. 2A is a schematic plan view showing partially 
a polishing apparatus according to an embodiment 
of the present invention; 

FIG. SB is a schematic plan view showing a wash- 
ing unit in a polishing apparatus according to an 
30 ernbodirnent of the present invention; 

FIG. 3 is a cross -sectional view taken along line A1 - 
A2ofFIG.2A; 

FIG. 4 is a cros£-sectional view taken along line B1 - 
B2 of FIG. 2A; 

35 FIG 5 is a cross-sectional view taken along line D1- 
C3-C2-C1 of FIG 2A; 

FIG. 6 is a cross-sectional view taken along Bne DI- 
CK of FIG. 2A; 

FIG. 7 is a schematic plan view of a polishing appa- 
40 ratus according to the second embodiment of the 
present invention; 

FIG. 8 is a schematic plan view of a polishing appa- 
ratus according to the third embodiment of the 
present invention; 
45 FIG 9 is a schematic plan view of a polishing appa- 
ratus according to the fourth embodiment of the 
present invention; 

FIG 10 is a schematic plan view of a polishing 
apparatus according to the fifth embodiment of the 
so present invention; and 

FIG. 1 1 is a schematic plan view of a polishing 
apparatus according to the sixth embodiment of the 
present invention. 

55 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] A polishing apparatus according to an embed- 
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intent of the present invention will be described below 
with reference to FIG. 1. In the ernbotfimerrts. descrip- 
tion wBl be made using a semiconductor water as a 
workpiece to be polished. As shown in FK3. 1. a polish- 
ing apparatus has a center robot 10 having arms 10-1- s 
aria 10-2 at a central part thereotThe center robot 10 
constitutes a universal transfer robot Around the center 
robot 10 and in the area where the arm 10-1 can 
access, there are provided a loading unif-1 Ttor placing 
thereon a semiconductor wafer S to be pofished, an w 
unloading unit 12 for placing hereon the semk»nductor 
wafer S which has been pofished. polishing units 13 and 
14 each for polishing the semiconductor wafer S and a 
washing unit 1 5 for washing the semiconductor wafer S. 
[0018] The polishing unit 13 has a polishing head sup- is 
porting arm 13-3, a turntable 13-4 and atop ring rotata- 
Hy provided on the polishing head supporting arm 1 3-3. 
The polishing unit 14 has a polishing head supporting 
arm 14-3. a turntable 14-4 and a top ring rotatably pro- 
vided on the polishing head supporting arm 14-3. An so 
abrasive cloth is attached to respective upper surfaces 
of the turntables 13-4 and 144. Each of the polishing 
head supporting arms 13-3 and 14-3 constitutes an 
exclusive transferring device for transferring the semi- 
conductor water S from a loading position 131 , 14-1 of as 
the polishing unit to the turntable 13-4, 14-4. Further, 
each of the polishing head supporting arms 13-3 and 
14-3 constitutes an exclusive transferring device for 
transferring the semiconductor wafer S from the polish- 
ing unit 13, 14 to the washing unit IS. The polishing 30 
apparatus has a table 16 for placing a dressing tool tor 
dressing the abrasive cloth on the turntable 13-4 and a 
table 1 7 for placing a dressing tool for dressing the abra- 
sive cloth on the turntable 14-4. 

[0019] In the polishing apparatus, the semkxnductor as 
water S to be polished is picked up under vacuum by the 
arm 10-1 of the center robot lO^reversed to make a sur- 
face to be polished downward, and transferred to the 
loading position 13-1 of the polishing unit 13. The top 
ring of the polishing head supporting arm 1 3-3 hokisthe 40 
serroconductor water S and presses the semiconductor 
wafer S against the abrasive cloth attached to the upper 
surface of the turntable 13-4. At this time, the turntable 
13-4 is rotated, and the top ring is rotated about Hs own 
axis and swung on the turntable 13-4 by the polishing 45 
head supporting arm 13-3, whereby the semiconductor 
wafer Sis polished. 

[0020] After a poBshing process, the semiconductor 
wafer S ts transferred to a loading position 15-1 of the 
washing unit 15 by the polishing head supporting arm so 
13-3. The polishing head supporting arm 13-3 which 
releases the semiconductor wafer S at the loading posi- 
tion 15-1 chucks a dressing tool 16-1 on the table 16 
and presses the dressing tool 16-1 against the abrasive 
cloth on the turntable 13-4, thereby dressing the abra- ss 
s'rve cloth. This dressing work may be performed by an 
exclusive dressing mechanism. 
[0021] The semiconductor wafer S which has been 



transferred to the loading position 14-1 of the polishing 
unit 14 by the arm 10-1 of the center robot 10 is also 
held by the top ring of the polishing head supporting 
arm 14-3 and pressed against the abrasive cloth 
s attached to the upper surface of the turntable 1 4-4. After 
a polishing process, the semiconductor wafer S is trans- 
ferred to a loading position 1 5-2 of the washing unit 1 5. 
Further, the polishing head supporting arm 14-3 which 
releases the semiconductor wafer S chucks a dressing 
to tool 17-1 on the table 17 and presses the dressing tool 
17-1 against the abrasive cloth on the turntable 14-4, 
thereby dressing the abrasive cloth. 
[0022] The semiconductor wafer S transferred to the 
loading position 15-1 or the loading position 15-2 is 
is washed in the washing unit 15, and then transferred to 
an unloading position 15-3. The cleaned semiconductor 
wafer S is transferred from the unloading position 15-3 
to the unloading unit 12 by the arm 10-2 of the center 
robot 10. The above entire operations are performed 
so automatically. 

[0023] Next, the polishing unit 14 and the washing unit 
15 will be descr&ed in detail with reference to FIGS. 2 
through 6. FIGS. 2 through 6 show the first embodiment 
of the present invention as wed as FIG. 1. However, a 
25 dressing tool and a table for placing the dressing tool 
are not provided, but an exclusive dressing mechanism 
15-1 1 is provided. 

[0024] As shown in FIG. 2. the semiconductor wafer S 
placed on the loading unit 1 1 is pi eked up by the arm 10- 
30 1 of the center robot 10, reversed to make a surface to 
be polished downward by a reversing mechanism 1 1-2 
and transferred to the loading position 14-1 of the pol- 
ishing unit 14. As shown in FIG. 3, the semiconductor 
wafer S is held under vacuum by the top ring 14-5 pro- 
as vided at the forward end of the polishing head support- 
ing arm 14-3 and moved above the turntable 14-4. 
Thereafter, the top ring 14-5 is towered, and the semi- 
conductor wafer S held by the top ring 14-5 is pressed 
against the abrasive cloth on the turntable 14-4. 
40 whereby the semiconductor wafer S is polished. Inci- 
dentally, the turntable 144 is rotated by a motor 14-6 
through a timing belt 14-7 (see FIG. 4). As shown in 
FIG. 5. after a polishing process, the semiconductor 
wafer S is put into a washing receptacle 154 which is 
45 stanrtngbyatanopenifKJoflheloadingpo 

the washing unit 15. and washed by clearing solvent. 
During a washing process, the opening of the loading 
position 15-2 is closed by a shutter 15-5. The top ring 
14-5 which releases the semiconductor wafer S is 
so washed at the loading position by a washing mecha- 
nism of the washing unit 15. 

[0025] After a washing process, the semiconductor 
wafer Sis moved in a direction of (a) and transferred to 
a reversing mechanism 1 5j6 by which the semiconduc- 
ss tor wafer S is reversed to make a surface which has 
been polished upward and supplied to a primary wash- 
ing station 15-7. A primary washing process is carried 
out using clearing solvent such as pure water at the pri- 
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mary washing station 15-7. Thereafter, th semiconduc- 
tor wafer S is picked up by a transfer robot 15-8 in the 
washing unit 15. moved in a direction of arrows b and c 
and fed to a secondary washing; station 15-9. A second- 
ary washing process is carried out using clearing sol- 5 
vent such as pure water at the secondary washing 
station 15-9. 

[0026] After the secondary washing process, the sem- 
iconductor wafer S is picked up by the arm 10-2 of the 
center robot 10, moved in a direction of arrows d and e 10 
as shown in FIG. 6, and transferred to the unloading unit 
12. As shown in FtQ. 2. there is provided a dressing 
mechanism 15-1 1 for dressing the abrasive doth on the 
turntable 14-4. The dressing mechanism 15-11 has a 
rotating brush 15-12 as shown in FIG. 3. is 
[0027] According to the first entxxfimerrt, the polish- 
ir^ apparatus comprises a center robot 10 having arms; 
l6-iaridJ0>2 and constituting a universal transfer robot 
for transferring the serriconductor wafer S to the 
respective units, a plurality of units disposed around the so 
center robot 10 and including a loading unit 11 for plac- 
ing thereon the semiconductor wafer S to be polished, 
an unloading unit 12- for placing thereon the semicon- 
ductor wafer S which has been polished, polishing units 
13 and 14 each for polishing the serrfconductor wafer S 2s 
and a washing unit 15 for washing the semiconductor 
wafer S. Tne pofishing apparatus further comprises a 
polishing head supporting arm 1 3-3 having a top ring for 
transferring the semiconductor wafer S between two 
adjacent units and a pofishing head supporting arm 14- 30 
3 having a top ring for transferring the semiconductor 
wafer S between two adjacent units. The center robot 
10 handles a clean and dry senwconductor wafer S. and 
the polishing head supporting arms 1 3-3 and 14-3 han- 
dle a dirty and wet semiconductor wafer S. 35 
[0028] The center robot 10 has the arm 10-1 which is 
exclusively used for loading the semiconductor wafer to 
be polished and the arm 10-2 which is exclusively used 
for unloading the semiconductor wafer which has been 
polished. This arrangement is preferable for such a « 
case where cleanliness of the seniconductor wafer S 
transferred from the loading unit 1 1 is drfferent from that 
of the semk»nductor wafers transferred to the unload- 
ing unit 12. 

[0029] Next, a polishing apparatus according to the 45 
second ernbodiment of the present invention will be 
descrbed below with reference to FIG 7. The parts 
shown in FIG 7 which are identical to those of FIG. 1 
are denoted by identical reference numerals. A polish- 
ing apparatus has a center robot 10 having arms 10-1 so 
and 10-2 at a central part thereof. Around the center 
robot 10 and in the area where the arm 10-1 can 
access, there are provided a loading unit 1 1. an unload- 
ing unit 12. polishing units 13 and 14, a washing unit 15. 
and auxiliary spaces 18 and 19 for installing additional ss 
units, in a hexagonal arrangement 
[0030] In the auxiliary spaces 18 arri 19, for exarrple, 
a thickness meter for measuring a thickness of the sem- 



iconductor wafer is installed. In this case, the serracon- 
ductor wafer S is held by the arm 10-1 of the center 
robot 10 and fed to the thickness meter in the auxiliary 
space 18. Before a polishing process, a thickness of the 
semiconductor wafer S is measured by the thickness 
meter, and then transferred to the loading position 13-1 
of the polishing unit 1 3. 

[0031] After a polishing process, the semiconductor 
wafer S is transferred to the washing unit 15 in the same 
manner as the first embodiment, and washed in the 
washing unit 15 After a washing process, the semicon- 
ductor wafer S is fed to the thickness meter in the auxil- 
iary space 18 by the arm 10-1 of the center robot. After 
measuring a thickness of the semiconductor wafer S 
which has been poGshed. the serrfconductor wafer S is 
transferred to the unloading unit 12 by the arm 10-2 of 
the center robot 10. 

[0032] FIG. 8 shows a polishing apparatus according 
to the third ernbodiment of the present invention. The 
parts shown in FIG. 8 which are identical to those of 
FIG. 1 are denoted by identical reference numerals. 
Around a center robot 10 having arms 10-1 and 10-2 
and in the area where the arm 10-1 can access, there 
are provided a loading unit 11, an unloading unit 12, two 
polishing units 13 and 1 3. a polishing unit 1 4, a washing 
unit 15 provided between the polishing units 13 and 13, 
and a washing unit 15 provided between the polishing 
unit 14 and the unloading unit 12, in a hexagonal 
arrangement This arrangement is preferable for such a 
case where a polishing time of the polishing unit 13 
requires twice as much as that of the polishing unit 14. 
[0033] In this case, the transfer of the seniconductor 
wafer S from the polishing units 13 and 13 to the wash- 
ing unit 15 and the transfer of the semiconductor wafer 
S from the polishing unit 14 to the washing unit 15 are 
performed by not the center robot 10 but another trans- 
fer means such as the polishing head supporting arms 
1 3-3 and 1 4-3. However, the loading of the seniconduc- 
tor wafer to the pofishing units 13, 13 and 14 and the 
picking of the semknnductor wafer from the washing 
units 15arxJ15arepertormed by trie arms 10-1 and 10- 
2 of the center robot 10. That is, the center robot 10 
does not handle the semiconductor wafer polished by 
toe pofishing units 13. 13 and 14 so that the arms 10-1 
and 10-2 of the center robot 10 are not contaminated by 
the semiconductor water which has been pofished and 
to which abrasive slurry adheres. 
[0034] FIG. 9 shows a pofishing apparatus according 
to the fourth embodiment of the present invention. The 
parts shown in FIG. 9 which are identical to those of 
FIG. 1 are denoted by identical reference numerals. The 
polishing apparatus is provided with a center robot 10 
having only an arm 10-1. In case of providing only the 
arm 10-1, exclusive transferring devices are provided 
between the polishing units 13 and 14, and between the 
polishing units 13, 14 and 1he washing unit 1 5. This sys- 
tem is applicable to such a case where cleanliness of 
the semiconductor wafer which is picked up from the 
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loading unit 11 is substantially the same as that of the 
semiconductor wafer which is transferred to the unload- 
ing unit 12. 

[0035] FIG. 10 shows a pofishing apparatus according 
to the fifth embodiment of the present invention. The 5 
parts shown in FIG. 10 which are identical to those of 
FIG. 1 are denoted by identical reference numerals. 
Around a center robot 10 having arms and in the area 
where the arms can access, mere are provided a load- 
ing unit 11, tour polishing units 13. 14.21 and 22, and a 10 
washing unit 15, in a hexagonal arrangement An 
unloading unit 12 is disposed at the end of the washing 
unit 15. Further, a storage 23 is disposed adjacent to 
the loading unit 1 1 and the unloading unit 12. An auto- 
matic guided vehicle 24 ts used to take the senraconduc- is 
tor wafer S, which has been polished, out of the storage 
23 and to convey the semiconductor wafer to be pol- 
ish d into the storage 23. 

[0036I Loading of the semiconductor wafer S to the 
polishing units 13, 14, 21 and 22 and the washing unit so 
15 and picking the semiconductor wafer S from the 
loading unit 11 and the polishing units 13. 14,21 and 22 
are entirely carried out by the center robot 10. Further, 
the transfer of the semiconductor wafer from the wash- 
ing unit 15 to the unloading unit 12 is carried out by the 25 
center robot 10. The center robot 10 is provided with an 
arm tor exclusively handling a clean semiconductor 
wafer (hereinafter referred as dean wafer handfing arm) 
and an arm for exclusively handling a dirty semiconduc- 
tor wafer (hereinafter referred as dirty wafer handling 30 
arm). The transfer of the sernxxxxluctor wafer from the 
loading unit 11 to one of the polishing units 13. 14. 21 
and 22 and the transfer of the senrD'conductor wafer from 
the washing unit 15 to the unloading unit 12 are carried 
out by the clean wafer handling arm, and the transfer of 35 
the semiconductor wafer between the polishing units 
13, 14, 21 and 22 and the transfer of the seniiconduc^ 
wafer from one ot the pofisWngunrts 13. 14,21 and 22 
to the washing unit 15 are earned out by the dirty water 
handling arm. For example, in case of using the center 40 
robot 10 of FIG. 1. the arm 10-1 serves as the dean 
wafer handling arm and the arm 10-2 serves as the dirty 
wafer handling ana This structure prevents the semi- 
conductor wafer from being contaminated as much as 
possible. 45 
[0037] According to the fifth embodiment the poGsh- 
ing apparatus comprises a center robot 10 having arms 
1 0-1 and 1 0-2 and constituting a universal transfer robot 
for transferring a semiconductor wafer S to the respec- 
tive units, a plurality of units disposed around the center so 
robot 10 and including a loading unit 11 for placing ther- 
eon the semiconductor wafer S to be polished, an 
unloading unit 12 for placing thereon the semiconductor 
wafer S which has been polished, polishing units 13, 14. 
21 and 22 each for polishing the serrecctnductor wafer S 55 
and a washing unit 15 for washing th semiconductor 
wafer a The center robot 10 is provided with an arm tor 
exclusively handling a clean semiconductor wafer and 



an arm for exclusively handling a dirty semiconductor 
wafer. The arm for exclusively handling a dirty semicon- 
ductor wafer is washed by a washing mechanism pro- 
vided in the washing unit 15 after handling the dirty 
semiconductor wafer. 

[0038] FIG. 1 1 shows a pdishing apparatus according 
to the sixth onbodiment of the present inventioa The 
parts shown in FIG. 11 which are identical to those of 
FIG. 1 are denoted by identical reference numerals. In 
this embodiment the polishing apparatus comprises a 
center robot 10A for exclusively handling a dean semi- 
conductor wafer and a center robot 10B for exclusively 
handling a dirty serraconductor wafer. Further, the pol- 
ishing apparatus comprises two polishing units 13, 14 
and a washing unit 1 5. 

[0039] With the above structure, a semiconductor 
wafer S is picked up from a loading unit 1 1 by the center 
robot 1 0A. and transferred to a loadng position 13-1 of 
the polishing unit 13. Aft era polishing process, the sem- 
iconductor wafer S is picked up from the polishing unit 
13 by the center robot 10B and transferred to a loading 
position 15-1 of the washing unit 15. After a washing 
process, the serrticonductor wafer S is picked up from a 
loading position 15-3 of the washing unit 15 by the 
center robot 10A and transferred to an unloading unit 
12. By the above manner, a polishing process and a 
washing process are carried out A pofishing process by 
the polishing unit 14 is carried out in the same manner 
as the above 

[0040] According to the polishing apparatus of this 
embodiment the semiconductor wafers S are polished 
simultaneously or with a certain timelag by the polishing 
units 13 and 1 4, and each of the semiconductor wafers 
S polished by the polishing units 13 and 14 is washed by 
the washing unit 15. That is, it is possfoie to deal with 
fwo semkxyxtuctor wafers by one washing unit relative 
to two polishing units. Especially, in the case where 
processing interval of the semkx>nductor wafer by the 
washing unit, i.e. time interval from a washing process 
of the preceding semiconductor wafer to a washing 
process of the subsequent semiconductor wafer is suffi- 
cientty shorter than the time required to polish semicon- 
ductor wafers, there is no waiting time in the polishing 
process by restriction caused by the washing process, 
thus preventing processing speed from towering and 
enabling the total system to become compact in size. 
[0041] Further, the pofishing units 13 and 14 can be 
set to polish a serrticonductor wafer under a different 
condition, and selected in accordance wfih properties of 
the semiconductor wafer. Furthermore, the semicon- 
ductor wafer can be polished by the polishing unit 13. 
washed by the washing unit 15, and then polished by 
the pdishing unit 14. Thereafter, the semiconductor 
wafer S can be washed by the washing unit 15. That is, 
the semiconductor wafer can be polished twice. Inciden- 
tally, tire polishing apparatus has auxiliary spaces 18 
and 19 as shown in FIG. 11. 
[0042] According to the sixth embodiment the polish- 
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ing apparatus comprises two center robots 10A, 10B 
each constituting a universal transfer robot for transfer- 
ring a semiconductor wafer S to the respective units, a 
plurality of units disposed around the center robots 1 0A 
and 10B and including a loading unit 1 1 tor placing ther- 5 
eon the semiconductor wafer S to be polished, an 
unloading unit 12 for placing thereon the semiconductor 
wafer S which has been polished, polishing units 13 and 
14 each for polishing the semiconductor wafer S and a 
washing unit 15 for washing the serniconductor wafer S 
which has been polished. The center robot 10A handles 
only a clean semiconductor wafer, and the center robot 
10B handles only a dirty sernkxxiductor wafer. The 
center robot 10B is washed by a washing mechanism 
provided in the washing unit 15 after handling the dirty 
serniconductor wafer. 

[0043] Accordi rig to the polishing apparatus ct the first 
through sixth ernbodimerrts, since at least one polishing 
unit for performing chemical mechanical polishing and 
at least one washing unit are disposed around a center 
robot, the whole system becomes compact in size. 
Therefore, by providing a housing to cover the whole 
system and an exhaust duct, the polishing apparatus 
can be installed in the clean room without lowering 
cleanliness of the clean room. Further, saving of instal- 
lation space of the pofehing apparatus in the clean 
room can be achieved. 

[0044] In the above embodiments, although the load- 
ing unit 11 and the unloading unit .12 are separately pro- 
vided, the loading unit 1 1 and the unloading unit .12 may ; 
be integrally provided. For exarnpie,.in the.case where a 
serrnconductor wafer is pk^ up ftwi a basia ccrtain- 
ing semiconductor wafers and put into the same baskets 
after a polisnihg process and a washing process, the 
loading unit and the unloading unit are integrally 
formed. 

[0045] According to the present invention, a cluster 
type of polishing apparatus which integrates a plurality 
of units including a polishing unit and a washing unit and 
uses a universal transfer robot can be constructed. 
Thus, in the polishing apparatus which performs a 
series of processes including a polishing process and a 
washing process, saving of installation space and 
irr^jrovernent of processing speed can be achieved, and 
a plurality of units including at least one po&shing unit 
and at least one washing unit can be efficiently com- 
bined. To be more specffic in the case where polishing 
time is longer than time interval of washing process, it is 
possible todeal with a plurality of semi conductor wafers 
by one washing unit relative to a plurality of polishing 
units. On the contrary, in the case where time interval of 
washing process ts longer than polishing time, it is pos 
sfole to deal with a plurality of semiconductor wafers by 
one polishing unit relative to a plurality of washing units. 
Further, according to the present invention, one or more 
polishing processes and one or more washing proc- 
esses can be fully automated and change of processes 
can be easily effected. 



[0046] Furthermore, according to the present inven- 
tion, since exclusive means for handling a clean semi- 
conductor wafer and exclusive means for handling a 
dirty serniconductor wafer are separately provided, con- 
tamination of subsequent semiconductor wafers or 
respective units of the polishing apparatus caused by 
the dirty serniconductor wafer can be prevented. 
H should be noted that the objects and advantages of 
the invention may be attained by means of any compat- 
ible combination (s) particularly pointed out in the items 
of the following summary of the invention and the 
appended claims. 

Trie irrvention may be summarized as follows; 

[00471 

1 . A polishing apparatus for polishing a surface of a 
workpiece and washing the workpiece which has 
been polished, conrprising: 

a universal transfer robot having at least one 
arm for transferring the workpiece; 
a plurality of units disposed around said univer- 
sal transfer robot and including a loading unit 
for placing thereon the workpiece to be pol- 
ished, at least one polishing unit for polishing 
the workpiece which is transferred from said 
loading unit at least one washing unit for wash- 
ing trie workpiece which has been polished and 
an unloading unit for placing thereon the 
cleaned workpiece; and 
an exclusive transferring device for transferring 
the workpiece between two units of said plural- 
ity of units adjacent to each other; 
wherein said universal transfer robot transfers 
a clean workpiece and said exclusive transfer- 
ring device transfers a dirty workpiece. 

2. The polishing apparatus according to 1, further 
comprising a storage disposed adjacent to at least 
one of said loading unit and said unloading unit for 
storing workpieces to be polished and workpieces 
which have been polished. 

3. The polishing apparatus according to 1. further 
comprising a washing mechanism for washing said 
exclusive transferring device. 

4. A polishing apparatus for polishing a surface of a 
workpiece and washing the workpiece which has 
been polished, comprising: 

a center robot having at least one arm for trans- 
ferring the workpiece; 

a plurality of units disposed around said center 
robot and including a loading unit for placing 
thereon the workpiece to be polished, at least 
one pofehing unit for polishing the workpiece 
which is transferred from said loading unit, at 
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least one washing unit for washing the work- 
piece which has been polished and an unload- 
ing unit for placing thereon the cleaned 
workpiece; 

wherein said pofishing unit compiises a toacfing s 
position for placing thereon a clean workpiece 
which is transferred from said loading unit by 
said center robot a turntable provided adjacent 
to said loading position, a polishing head sup- 
porting arm for transferring the workpiece from io 
said loading position onto said turntable and a 
top ring for holding the workpiece and pressing 
the workpiece against said turntable; 
wherein said washing unit comprises a loading 
position for placing thereon a dirty workpiece is 
which has been polished and is transferred 
from said turntable by said polishing head sup- 
porting arm, a primary washing station for per- 
forming a primary washing process of the 
workpiece and a secondary washing station for so 
performing a secondary washing process of 
the workpiece, and an unloading position for 
placing thereon a clean workpiece which has 
been washed at said primary and secondary 
washing stations: and ss 
wherein said center robot transfers said dean 
workpiece from said unloading position of said 
washing unit to said unloading unit. 

5. A polishing apparatus for polishing a surface of a ao 
workpiece and washing the workpiece which has 
been polished, comprising: 

a universal transfer robot having at least two 
arms for transferring the workpiece; and as 
a plurality of units disposed around said univer- 
sal transfer robot and including a loading unit 
for placing thereon the workpiece to be pol- 
ished, at least one polishing unit for polishing 
the workpiece which is transferred from said *> 
loading unit at least one washing unit for wash- 
ing the workpiecewhichrns been polished and 
an unloading unit for placing thereon the 
cleaned workpiece; 

wherein said universal transfer robot has an *s 
arm for exclusively handling a clean workpiece 
and an arm for exclusively handling a dirty 
workpiece. 

6. The polishing apparatus according to 5, further so 
comprising a storage disposed adjacent to at least 
one of said loading unit and said unloading unit for 
storing worKpieces to be polished and workpieces 
which have been polished. 

7. The polishing apparatus according to 5, further 55 
comprising a washing mechanism for washing said 
arm for exclusively handling a dirty workpiece. 

8. A polishing apparatus for polishing a surface of a 



workpiece and washing the workpiece which has 
been polished, comprising: 

a center robot having at least two arms, one of 
which is exclusively used for transferring a 
dean workpiece, the other of which is exclu- 
sively used for transferring a dirty workpiece; 
a plurality of units cfisposed around said center 
robot and including a loading unit for placing 
thereon the workpiece to be polished, at least 
one polishing unit for polishing the workpiece 
which is transferred from said loading unit, at 
least one washing unit for washing the work- 
piece which has been polished and an unload- 
ing unit for placing thereon the cleaned 
workpiece; 

wherein said polishing unit comprises a loading 
position for placing thereon a dean workpiece 
which is transferred from said loading unit by 
said one arm of said center robot, a turntable 
provided adjacent to said loading position and 
a top ring for holding the workpiece and press- 
ing the workpiece against said turntable; 
wherein said washing unit comprises a loading 
position for placing thereon a dirty workpiece 
which has been polished and is transferred 
from said turntable by said the other arm of 
said center robot a primary washing station for 
performing a primary washing process of the 
workpiece and a secondary washing station for 
performing a secondary washing process of 
the workpiece, and an unloading position for 
placing thereon a dean workpiece which has 
been washed at said primary and secondary 
washing stations; and 

wherein said one arm of said center robot 
transfers said dean workpiece from said 
unloading position of said washing unit to said 
unloading unit 

9. A polishing apparatus for polishing a surface of a 
workpiece and washing the workpiece which has 
been polished, comprising: 

two universal transfer robots each having at 
least one arm for transferring the workpiece; 
and 

a plurality of units disposed around said univer- 
sal transfer robots and including a loading unit 
for placing thereon the workpiece to be pol- 
ished, at least one polishing unit for polishing 
the workpiece which is transferred from said 
loading unit at least one washing unit for wash- 
ing the workpiece which has been polished and 
an unloading unit for placing thereon the 
cleaned workpiece; 

wherein one of said universal transfer robots 
transfers a dean workpiece and the other of 
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said universal transfer robots transfers a dirty 
workpiece 

10. The polishing apparatus according to 9, further 
comprising a storage disposed adjacent to at least 
one of said loading unit and said unloading unit for 
storing workplaces to be polished and workpieces 
which have been polished. 

1 1 . The polishing apparatus according to 9, further 
cwnprising a washing mechanism for washing said 
universal transfer robot which transfers said dirty 
workpiece. 

12. A polishing apparatus for polishing a surface of 
a workpiece and washing the workpiece which has 
been polished, cornprising: 

two center robots each having at least one arm, 
one of said center robots being exclusively 
used for transferring a clean workpiece, the 
other of said center robots being exclusively 
used for transferring a dirty workpiece; 
a plurality of units disposed around said center 
robots and including a loading unit for placing 
thereon the workpiece to be polished, at least 
one polishing unit for polishing the workpiece 
which is transferred from said loading unit at 
least one washing unit for washing the work- 
piece which has been polished and an unload- 
ing unit for placing thereon the cleaned 
workpiece; 

wherein said polishing unit comprises a loading 
position for placing thereon a clean workpiece 
which is transferred from said loading unit by 
said one of said center robots, a turntable pro- 
vided adjacent to said loading position and a 
top ring for holding the workpiece and pressing 
the workpiece against said turntable; 
wherein said washing unit comprises a loading 
position for placing thereon a dirty workpiece 
which has been polished and is transferred 
from said turntable by said the other of said 
center robots, a primary washing station tor 
performing a primary washing process of the 
workpiece and a secondary washing station for 
performing a secondary washing process of 
the workpiece, and an unloading position for 
placing thereon a dean workpiece which has 
been washed at said primary and secondary 
washing stations; and 

wherein said one of said center robots trans- 
fers said clean workpiece from said unloading 
position of said washing unit to said unloading 
unit 

Claims 

1. An apparatus for polishing a workpiece, said appa- 
ratus comprising: 



a plurality of turntables each for poSshing a 
workpiece: 

wherein a parallel processing and a serial 
processing can be selected, said parallel 

5 processing being performed in such a manner 

that workpieces are polished in parallel by at 
least two of said turntables, and said serial 
processing being performed in such a manner 
that a primary polishing of a workpiece is per- 

10 formed by one of said turntables and a second- 

ary polishing of the workpiece is performed by 
another of said turntables. 

2. An apparatus according to claim 1 ( further comprts- 

is ing: 

a washing unit for washing the workpiece which 
has been poSshed. 

20 3. An apparatus according to claim 2, wherein in said 
serial processing, the workpiece is washed in said 
washing unit between said primary pofishing and 
said secondary polishing. 

25 4. Anapoaratiisaccordirtgtoanyoneof ciairns 1 to 3, 
further comprising; 

a loading unit for receipt of a workpiece to be 
polished; and 

30 an unloading unit for receipt of the workpiece 

which has been polished; 
wherein said loading unit and said unloading 
unit are integrally formed. 

35 5. An apparatus according to any one of daims 1 to 4, 
further comprising: 

transfer means for transferring a workpiece 
between at least two of said turntables. 

40 

6. An apparatus according to claim 5, wherein said 
transfer means comprises a robot for transferring 
the workpiece to said turntables or from said turnta- 
bles. 

45 

7. An apparatus according to daim 5, wherein said 
transfer means comprises: 

a first transfer means for dedicated ly transfer- 
so ring said workpiece in a dean condition; and 
a second transfer means for transferring said 
workpiece in a dirty condition, said second 
transfer means being discrete from said first 
transfer means. 

55 

& An apparatus according to claim 7, wherein said 
first transfer means transfers a dean and dry work- 
piece which has been polished and washed to said 
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unloading unit. 

9. An apparatus according to any one of claims 1 to 8, 
further comprising a reversing mechanism for 
reversing the workpiece at least before or after pd- s 
ishirtg process. 

10. An apparatus according to daim 1 , further compris- 
ing a plurality of washing units each for washing the 
worfcpiece which has been polished, and in said io 
parallel processing, the worfqpieces are washed in 
parallel by at least two of said washing units. 

11. An apparatus for poBshing a wortyiece, said appa- 
ratus comprising: rs 

a plurality of turntables each for polishing a 
workpiece; 

wherein a parallel processing and a serial 
processing can be selected. so 

12. An apparatus according to daim 11. said workpiece 
is a semiconductor wafer with a wiring pattern. 
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